Purely leptonic decays of the D, meson proceed via the annihilation of the charm and anti-strange quarks to a virtual W boson. The rate of this process is determined by the quark wavefunction at the origin, and is characterized by the pseudoscalar decay constant, fD,. The leptonic decay width of the D, can be written as [l] (1) -where mD, is the D, mass, me the lepton mass, V,. = 0.974 is the c+s CKM matrix element : [a] , and GF is the Fermi constant.
Predictions for fD, and the Cabbibo-suppressed decay constant of the charged D meson, fD, varying from 90 to 350 MeV, have been made using various theoretical models [3-71. Many models can more reliably predict the ratios fo, : fD : fs, where fB is the decay constant for the charged B meson [8] . S ince fB relates measured quantites, such as B'--p mixing, to CKM matrix elements, its determination is of considerable importance. Measurements of the charm decay constants will help discriminate among the different models and improve the reliability of estimates of fs. The first experimental measurement, fo, = 232 f 45 & 20 f 48 MeV, was reported by the WA75 group [9] , using muons from D, leptonic decays seen in emulsions; the third error is due to uncertainty in the D, production rate. The CLEO group [lo] measured fD, = 344 f 37 f 52 f 42 MeV using the decays -0; --+ a, Ds t pv; here the third error is due to uncertainty in the normalizing D, branching fraction.
In this paper, direct, model-independent measurements of fD, and the D, leptonic .
branching fraction are reported. Beijing e+e-Collider (BEPC),
The data were obtained using the BES detector at the and correspond to an integrated luminosity of 22.3 pb-i (obtained from large angle Bhabha scattering events) at c.m. energy 4.03 GeV. This is just above efe-+ Q!O; threshold, but below that for oB+D; [ll] . Thus, if a D, meson decay is fully reconstructed in a given event, the recoil system corresponds to the decay of the charge conjugate D, meson. Events for which one D, is fully reconstructed are termed singly-tagged.
For such a data sample, the detection of the decays D, + ova or 7~~ among the recoil systems permits an absolute measurement of fD, and the leptonic branching fractions. The BES is a conventional cylindrical detector, which is described in detail in ref.
[la].
A four-layer central drift chamber surrounding the beampipe provides trigger information. three-charged-track combination, each track must be well-reconstructed and consistent with an origin in the interaction region (candidate pions from K$J decay need not satisfy the latter requirement). In addition, the dE/d x and TOF information associated with each track must be consistent with the assigned mass interpretation with a confidence level > 0.1%. Finally, if the confidence level as a kaon is greater than that as a pion, the track is considered to be a kaon, and vice versa.
With the resulting mass assignments, the energy sum over the candidate tracks may be calculated; for particle-antiparticle production, this energy should be close to that of the beam. Requiring that the energy difference be < 50 MeV selects such events without bias ' in mass, and effectively suppresses background from D+ decay. In order to improve the invariant mass resolution, surviving candidates are subjected to a one-constraint (1-C) fit requiring overall event four-momentum balance and that the candidate and recoil systems have the same (but unspecified) invariant mass. Candidates yielding fit confidence levels > 20% are retained, and the decay mode to &r, K*"h', or li'OK defined by requiring that The search for D, leptonic decay candidates among the systems recoiling against singlytagged D, candidates includes all of the events of Fig. l(d) , not only those in the D, signal region. For this sample, the recoil system is required to contain a single, vertex-associated charged track of charge opposite that of the tagging system. Events containing at least one isolated photon [14] are removed, and for the remaining events the recoil charged track is subjected to the following lepton identification criteria.
An electron candidate is required to have momentum 2 400 MeV/c and direction ] cos 191 5 0.75, with TOF and dE/dn: measurements consistent with the electron hypothesis.
The TOF-measured velocity of the track must be > 0.7c, and the measured &Y/&r should be within 4g of the expected value for an electron. The energy deposition in the BSC must be -consistent with that expected for an electron in both magnitude and distribution in depth.
w Applying these criteria to radiative Bhabha scattering events leads to an identification efficiency of more than 80% over the full momentum range, and -90% for electrons with momenta above 1 GeV/c. Known pions are mis-identified as electrons at a rate of N 5%, with a modest momentum dependence.
-A muon candidate is required to have momentum between 550 and 1250 MeV/c and direction I cos 81 < 0.65, with TOF and dE/d II: information consistent with the muon interpretation. There must be hits in the MUC detector which are well associated with the track in transverse projection; the required number of hits is momentum dependent. For a sample of cosmic rays, the identification efficiency is -85%, while for a sample of well-identified pions the average mis-identification rate is N 4%.
Events satisfying the above selection criteria are subjected to a visual scan. This serves to remove events containing cosmic rays as well as those having unreconstructed low-angle track(s), which are typically recognized by a pattern of hits in the CDC and the innermost two layers of the MDC.
The distributions of tagging D, mass for the events of Fig. l(d) which have an identified single electron or muon candidate are shown in Figs. 2(a) and (b) , respectively.
The characteristics of these events are summarized in Table I ; in each case the D, and sub-system masses agree well with the expected values.
From Monte Carlo simulations, it is found that the detection efficiencies for the tagging and leptonic D, decays are independent, to a good approximation.
The expected number of DQ 0; events for which one D, is from the signal region of Fig. l(d) and the other corresponds to a particular leptonic decay mode is then obtained as the product of the singly-tagged signal, the D, branching fraction to the mode in question, and the detection efficiency for that mode. The latter efficiency is found to be 51% for the decay D, + pvp,, 6 .3% for D, + TY,, r -+ pvv, and 8.2% for D, + ~TV,, r --+ eyy, including the T branching fractions [a] . S ince the D, decay rate to ev, is negligible, leptonic events with an electron recoil result only from the 7 decay sequence.
A Monte Carlo study shows that background contributions to the leptonic decay samples result mainly from hadron mis-identification The first errors are statistical, and correspond to the 68.3% confidence interval shown in Fig. 3 . -
